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In the last few years the close association of hydrops fetalis,
congenital anemia of the newborn, icterus gravis neonatorum, and
erythroblastosis fetalis has been stressed because of the occurrence
of these pathological processes in various combinations in individual
children and on some occasions in several of the offspring of one
family. The opportunity for observing individually the children
of a family thus afflicted has not often presented itself. The object
of the present paper is to report the case histories of four siblings
delivered in the New Haven Hospital, the first-born of whom had
gross congenital anomalies; the second, icterus gravis neonatorum
and kernicterus; and the third and fourth, icterus gravis, congenital
anemia, and erythroblastosis fetalis. The case studies that have
been previously reported in the literature have been adequately
summarized in 1932 by Diamond, Blackfan and Baty,1 who added
one of their own, and more recently by Hawksley and Lightwood in
1934.2 Pasachoff and Wilson,4 and Netter8 in this country have
subsequently published additional familial case studies.
The parents of the siblings in the present report were in normal
health and were not blood relatives. Both had negative Kahn
tests on blood serum. The mother had scarlet fever and diphtheria
in childhood; her menstrual history revealed nothing unusual. She
was twenty-eight years old when she married and was pregnant
thirteen months later.
Abstracts of the case histories of the children are as follows, and
are given in the order of their births. No other pregnancies are
known to have occurred.
Case 1. (N. H. H. No. 60,500). The first pregnancy was uneventful
except for severe nausea .and vomiting during the early months. After thir-
teen hours of normal labor the infant was delivered by cesarean section because
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of a fetal disproportion. The infant was a female weighing 3510 grams and
had hydrocephalus, spina bifida, and a lumbar meningocele. The child died
on the fourth day, after repeated convulsions. No further information was
available and post-morten examination was not permitted.
The placenta weighed 540 grams and was normal on both gross and
microscopic examination.
Case 2. (N. H. H. No. 60,500). Nineteen months later, after an
uneventful pregnancy, a male child weighing 3590 grams was delivered by
cesarean section. It cried spontaneously. Examination at six hours revealed
an apparently normal infant with slight cyanosis of the hands and feet. The
lymph nodes in the cervical, axillary, epitrochlear, and inguinal regions were
just palpable. The liver edge was felt two finger-breadths below the costal
margin in the mammary line on the right side and the spleen edge was felt
one-half finger-breadth below the costal margin on the left. At thirty-six
hours a second examination revealed the same findings except for the pres-
ence of a moderate generalized jaundice of the skin and icterus of the sclerae.
Nothing untoward occurred until five days after birth, when the child vomited
twice. It was noted then that the infant was deeply jaundiced and because of
this it was transferred from the Private Pavilion nursery to the Pediatric
Service. On admission the temperature was 38.60 C. The skin was intensely
icteric and showed evidence of mild dehydration. The fontanelle was full
and admitted the tips of two fingers. The baby cried vigorously when stim-
ulated, but was weak and apathetic at other times. Water-and cow's milk
mixture was poorly taken. An apical systolic murmur was heard; there was
no cardiac enlargement made out. The tips of the liver and spleen were just
palpable. The following laboratory data were recorded on that day: the
icteric index of the blood was one hundred; hemoglobin 96 per cent (Sahli);
3.6 million red blood cells and 19.5 thousand white blood cells per cu. mm.;
52 per cent neutrophilic polymorphonuclears, 23 per cent lymphocytes, 24
per cent monocytes, and one per cent eosinophiles (no mention of erythro-
blasts or abnormal red blood cells was made); urine-.-one-plus albumin,
two-plus bile foam test, negative guaiac reaction, and an occasional white
blood cell in a low-power field; negative blood culture; lumbar puncture:.-
no increase in pressure, clear yellow fluid, negative culture, and fifteen poly-
morphs and two lymphocytes per cu. mm. On the next day (the sixth after
birth) the infant vomited several times, became more apathetic and was
noticed to be quite limp. Further examination showed that the upper
extremities were spastic and were held flexed while the legs were flaccid.
The reflexes were readily obtained in the arms, but were absent in the legs.
The Babinski response was plantar bilaterally and there was no ankle clonus.
A rough systolic murmur was heard over the precordium. The tips of the
liver and spleen were just palpable. The highest temperature recorded on
that day was 38.60 C. Laboratory data were recorded as follows: blood
culture negative; urine :-one-plus albumin, one-plus bile foam test, negative
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guaiac, and four to six white blood cells per low-powered field. On two occa-
sions the child vomited dark brown fluid. It received 60 cc. of whole citrated
blood intravenously as well as ten per cent glucose solution intravenously and
normal saline by hypodermoclysis. On the seventh and last day of life the
temperature rose to 40.80 C. More dark fluid was vomited. Respirations
became feeble and death rapidly followed. Post-mortem cultures of the
blood and spinal fluid and one obtained from a lung puncture were all nega-
tive. A complete autopsy was performed three hours after death. The
important findings were a marked jaundice of the skin, subcutaneous fat,
serous membranes, and basal ganglia. There was a polymorphonudear
leukocytic infiltration of the umbilicus associated with a thrombosis of the
hypogastric artery and an antemortem clot in the ductus venosus. There was
patentcy of the common bile ducts, focal necrosis of the liver and of those
parts of the cerebrum, particularly the basal ganglia, which were jaundiced.
There were two small mural thrombi at the cardiac end of the esophagus.
Post-mortem cultures of the viscera showed Staphylococcus aureus in the heart
blood, Staphylococcus aureus and albus in the kidneys, a non-hemolytic strep-
tococcus in the liver, and negative cultures from the lung, spleen, and bile.
The placenta, which weighed 750 grams, had some calcified areas on the
maternal surface and a few small white infarcts on the fetal surface. Micros-
copically there were diffuse hyalin infarcts.
Case 3. (N. H. H. No. 84,617). Twenty months later, after an
uneventful pregnancy, the third child was delivered by cesarean section at
term. The child was a male weighing 3505 grams. Twelve hours after
birth it was noted that there was slight icterus of the skin; the jaundice in-
creased rapidly until at the end of twenty-four hours it was intense. By
that time the edges of the liver and spleen were palpable two finger-breadths
below the costal margins. Laboratory data the first day were as follows:
hemoglobin 120 per cent (Sahli); 3.8 million red blood cells and 16.3 thou-
sand white blood cells per cu. mm.; 69 per cent of which were polymorphs,
20 per cent lymphocytes, 7 per cent monocytes, 3 per cent eosinophiles, and
one myelocyte; normoblasts 17 per hundred white blood cells; blood cul-
ture negative. On the second day the red blood cells numbered 3.7 million
per cu. mm. and the hemoglobin was 60 per cent. There were three normo-
blasts per hundred white blood cells. By the third day the jaundice was
marked. The number of red blood cells had dropped to 2.3 million with the
hemoglobin recorded at 60 per cent. The child received a transfusion of
50 cc. of whole citrated blood. The next day the red blood cells were 3.6
million and the hemoglobin was 72 per cent. The reticulocytes were 4 per
cent. On the eighth day the jaundice was slight, disappearing on the tenth
day. At the end of the second week a second transfusion of 50 cc. of whole
citrated blood was given. A fragility test done at this time showed slight
increased resistance to hemolysis. A blood count done two days after the last
transfusion showed 3.0 million red blood cells per cu. mm. and 70 per cent
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hemoglobin. There were no nucleated red blood cells on smear. Another
transfusion was given, bringing the red blood cells up to 3.8 million and the
hemoglobin to 85 per cent. A second fragility test showed increased resist-
ance to hemolysis. Two urine examinations were entirely negative except for
a two-plus urobilin on the third day. During the first six days of life the
child had irregular elevations in temperature from 38 to 390 C., remaining
normal from then on. The child was discharged on the twenty-fifth day, a
vigorous infant with excellent color. The edge of the liver was palpable
two and a half finger-breadths below the costal margin. The spleen was not
felt. The red blood cells on the day of discharge numbered 4.9 million
per cu. mm. and the hemoglobin was 78 per cent.
The placenta was not examined.
Case 4. (N. H. H. No. A-6781). The fourth and last child was also
delivered by cesarean section two weeks before term because of the onset of
labor with rupture of the membranes. Pregnancy had been uneventful other-
wise. The child was a male delivered at three o'clock in the afternoon and
weighed 2700 grams. That night there was a minimal jaundice of the skin.
This increased in intensity until death three days later, at which time the
icteric index of the heart blood post-mortem was one hundred. Laboratory
data on the day of delivery were as follows: hemoglobin 100 per cent, 4.2
million red blood cells and 11.5 thousand white blood cells per cu. mm.,
72 per cent polymorphs, 21 per cent lymphocytes, 7 per cent monocytes, and
erythroblasts 45 per hundred white blood cells. On the day after birth the
liver was palpable one-half finger-breadth below the costal margin and the
edge of the spleen was felt two finger-breadths below the costal margin.
The blood count showed 3.2 million red blood cells per cu. mm. and four
per cent reticulocytes. A fragility test was normal. The blood culture was
negative. The child received a transfusion of 55 cc. of whole citrated blood.
The following day there were 4.2 million red blood cells per cu. mm. with
four nucleated red blood cells per hundred white blood cells. The blood
culture was negative. The urine was negative except for a one-plus urobilin.
The Kahn was negative. Another transfusion of 55 cc. of whole citrated
blood was given. On the third day after birth the red blood cells numbered
4.6 million per cu. mm. and there were two nucleated red blood cells per
hundred white blood cells. The urine showed one to two red cells and from
five to ten white blood cells per low-powered field. The edge of the spleen
was palpable one and a half finger-breadths below the costal margin. The
arms and legs were spastic and were moved in a way to suggest athetosis.
Post-mortem lumbar puncture revealed the following: yellow fluid, Pandy
one-plus, 1.7 thousand red blood cells and two lymphocytes per cu. mm., and
negative culture. The direct van den Bergh reaction of the blood was nega-
tive and the indirect reaction was positive. Permission for a post-mortem
examination of the body was not obtained and the placenta was not studied.
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Comment
The case histories of these four siblings have been presented as
further evidence that erythroblastosis fetalis, icterus gravis neo-
natorum, and congenital anemia of the newborn may in some way be
related. From the data given in the case histories it seems clear
that Cases 2, 3, and 4 had icterus gravis neonatorum and that the
last two had in addition erythroblastosis and anemia. It is felt that
the clinical courses and the available laboratory findings in these
three cases exclude infection, syphilis, and congenital occlusion of
the bile ducts from the list of possible etiological agents. In Case 2
the post-mortem findings of a polymorphonuclear infiltration about
the umbilicus, thrombosis of the hypogastric artery and ductus
venosus, and the focal necrosis of the liver and cerebrum might
suggest that some neonatal infection had been present. Two nega-
tive antemortem blood cultures and a negative post-mortem culture
of the heart blood and cultures of the viscera taken at necropsy,
which suggest post-mortem invasion rather than antemortem sepsis,
can be marshalled as strong evidence against the probability that
any recognized infectious agent was of etiological significance in
the disease picture found in Case 2. Furthermore, Hawksley and
Lightwood have called attention to the fact that cell degeneration
and necrosis occur in both the liver and brain in certain cases of
erythroblastosis fetalis and icterus gravis.
Whether there is any significant relationship between the pres-
ence of the congenital anomalies in the first born of these siblings
and the disease picture found in the remaining three cannot be deter-
mined. Some agent or lack of agent, possibly a defect in the germ
plasm in all four siblings, suggest themselves as a plausible hypoth-
esis, but one that cannot be established until more data have been
made available.
Summary
The case histories of four siblings, three of whom had icterus
gravis and two of whom had congenital anemia and erythroblastosis
have been presented.
It is suggested that the occurrence of these disease pictures in
the several offspring of the same family is further evidence that
these entities are in some way inter-related.
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